course sequence and an Introduction to Engineering course to help students connect writing concepts across disciplines and toward different purposes. In particular, we have noted that students tend to view writing assignments in writing courses as 'creative writing' and writing for other (often technical) courses as 'technical writing' when in fact, the writing principles are the same across contexts. By focusing on common core ideas in communication including attention to audience, ethics, analytic summary, and design, we can help students visualize and understand the communication concepts and skills they will use to complete future coursework and ultimately become more adept thinkers and communicators. Thus, this report discusses the creation of a project-based 'writing to learn' signature assignment in different courses, gives examples of student infographics, and assesses student work in our four target areas.
Signature Assignment:
We considered many potential media platforms for a common mini-project assignment, from essay writing in Google Docs through electronic portfolios. Because our students are largely in their first-year, we wanted the assignment deliverable to be visual, easy to use, and concise. The visual nature of the assignment aims for students to more creatively communicate what they've learned and to learn more deeply through that act of communication. We also have evidence that our engineering students in particular tend to be highly visual, as represented by learning style scores from the Introduction to Engineering course (see Appendix A for explanation of survey and figure illustrating results). Ultimately, we decided to have students create visual infographic posters. An infographic, or information graphic, is defined as "a chart, diagram, or illustration that uses graphic elements to present information in a visually striking way" (Infographic 2014 ). There are many free online software tools which could be utilized, e.g. Piktochart, Venngage, along with common software such as PowerPoint, Google Apps, or even web-based portfolio platforms like Digication. Our students are considered to be "digital natives" (Prensky 2001) , so an online web-based software was considered to be relatively easy for students to learn.
The infographic platform allows us to easily target our four areas of interest: audience, ethics, summary, and design. The nature of the infographic ensures that students will summarize what they have learned. Students would be responsible for researching their topic using library resources, then communicating what they've learned in a concise, visual manner which has been formally cited, thus investigating ethics in visual media. Finally, students will need to design their infographic to effectively communicate with their intended audience.
As part of the project-based signature assignment, the two instructors for the different courses are carefully aligning our technical communication teaching to use a common vocabulary. Students share and provide feedback to each other's infographic drafts during facilitated workshops in class to learn more about the genre of the infographic, the content represented in the infographic, and editorial strategies useful in applying that feedback to their own work.
The assignment itself is in multiple parts over several weeks:
1. Students are tasked to independently research 2 academic skills from Table 1 (one skill from each column) using a minimum of 4 sources properly cited. Note: the subject of the research may change, especially by discipline, but topic is not important to overall project goals ; 2. Students are placed on a team with other students who have researched the same academic skill and are tasked to summarize and develop steps to implement the skill into their learning practice, using a Plan-Do-Check-Act (PDCA) cycle model (more information in Appendix B). At this time, student teams also review and choose an infographic platform; 3. Student teams develop a draft infographic using their chosen platform. Draft is to be scaled to a 8.5"x11" paper size and printed in color for in-class peer review; 4. Feedback is generated from in-class facilitated workshop and returned to student team in order to finalize infographic and formally submit. A quality effort is incentivized by giving some extra points for the student favorite (top vote earning) infographic in each section; 5. After submission, students are asked to review all the infographics in their course section and vote on their favorites. Students are also given an 'Infographic Survey' (described in the 'Assessment' section) to assess their own understanding in our target areas. 
Assessment:
We propose two types of assessment for this assignment. First, an assessment rubric for the infographics evaluates the quality of the infographic (see Table 2 ). The rubric is given when the first draft is assigned and students peer review the draft infographics using the rubric during the facilitated in-class workshop(s). The rubric areas inform the authors of areas for improvement including creativity, graphics, fonts, and colors, but is also meant to inform instructors toward our target areas including ethics ('citations' criteria) and summary ('topic' criteria). Ultimately, as this is used during the peer review process, it also informs the author on how their target audience, their peers, have received their infographic. When the infographics are formally submitted, this same rubric is used by the instructors and graders to assess the final quality of the infographic. A simple code of 3 -"exceeds expectations", 2 -"meets expectations", and 1 -"needs more work" is used. Table 2 : Rubric used to assess quality of student-submitted infographics Our second assessment is the creation of a survey which asks questions based on our four specific assessment areas of audience, ethics, summary and design. The survey asks multiple questions per category to ensure accurate capture of data. In particular, 2 questions per category are related to existing survey questions asked of graduating senior students including, but not limited to, the senior exit survey given to engineering students after their senior design capstone experience. Thus, we hope that we can capture more longitudinal student information in comparison with first-year and senior students over time. The survey will be given at the conclusion of the assignment, though some questions may also be incorporated toward the beginning of the quarter to try to track progress. The survey questions are available in Appendix C.
Preliminary Results:
Our signature infographic assignment was first piloted to the Introduction to Engineering class fall quarter 2016. A total of 130 students in the course completed the assignment in 3 course sections. Student teams of 2-3 persons were made randomly (total of 44 teams), organized by academic skill topic researched; topics which were researched less frequently were filled first. The infographic platform chosen by student teams was largely Piktochart (73%) with other platforms chosen including Venngage, Google Slides, MS Word, and various Adobe software. Students brought in one color copy of their infographic to exchange with another student during an in-class peer review. The draft of the infographic was reviewed using the rubric assessment (Table 2 ) and reviewer comments were written directly on the document. Student reviewers immediately discussed the comments and scores with the author. Authors combined the feedback from multiple reviews (usually 3 per team), and drafted a final infographic for submission along with a response explaining changes made. All infographics were compiled into a slideshow and favorite infographics were voted on by each class section. The 3 favorites (top vote earners, 1 from each section) from fall quarter 2016 are shown in Appendix D. Unfortunately, the rubric scores from the draft phase were not recorded in a meaningful way, however final infographic rubric scores are available in Appendix E. A summary of rubric scores are shown in Table 3 . Overall, rubric scores (which met or exceeded expectations) suggest that the student teams were able to successfully convey the topic of the infographic (98%) and infographics were mechanically correct (98%) hitting our target area of summary. The poster results were rated as creative (93%) with effective color choices (84%), though reviewers felt that improvements could be made in both the use and type of graphics (only 29.5% met or exceeded expectations) and font choices selected (39% met or exceeded expectations). Thus, toward the target area of design, there are mixed results with creative and effective color design choices made, but better execution was needed for some of the individual design elements including graphics and fonts. Finally, infographics were cited appropriately on nearly all posters (98%) illustrating an understanding of the ethical use of information in visual media. Overall, an average of all infographic poster scores using our 3 point scale yields an average score of 2.17 out of 3 (72%) and illustrates effective targeting toward their peer audience.
The infographic assignment has been implemented winter quarter 2017 in two sections of the Introduction to Engineering course (total of 90 students placed in 30 teams) and also in one section of a Critical Thinking and Writing course (~20 students). The Introduction to Engineering course repeated the assignment and both draft and final rubric assessments were recorded. The full rubric results are available in Appendix E with summarized results available in Table 3 . The infographic platform chosen by student teams again favored Piktochart (57%) with other platforms chosen including Venngage, Google Slides, MS Word, and various Adobe software Rubric scores from winter quarter infographics (which met or exceeded expectations) for both draft and final rubric scores suggest that the student teams were able to successfully convey the topic of the infographic (draft-99%; final-97%) and infographics were mechanically correct (draft-98%; final-87%) hitting our target area of summary. The poster results were rated as creative (draft-98%; final-100%) with effective color choices (draft-89%; final-90%), graphics (draft-98%; final-97%), and font choices (draft-98%; final-87%). Thus, toward the target area of design, there were creative and effective color design choices made, and good execution of some of the individual design elements including graphics and fonts. Infographics were cited appropriately on most posters (draft-79%; final-87%) illustrating an understanding of the ethical use of information in visual media. Overall, an average of all infographic poster scores using our 3 point scale yields an average score of 2.68 out of 3 (89%) for the draft infographics and 2.27 out of 3 (76%) for the final infographic submissions. Both of these high scores indicate effective targeting toward their peer audience.
In comparing the draft submission to the final submission rubric scores for winter quarter, it can be seen that scores are similar for many categories reviewed including topic, creativity, color, and graphics. The approximately 10% difference in scores in font choice and mechanics (e.g. grammar, punctuation, capitalization) is likely simply due to having student peers vs. a graduate student grader assessing the work. The 10% increase in the citation category was due to draft phase scores being polarized to either 1 'missing' or 3 'complete; the higher scores in the final simply means that more teams remembered to include their citations!
In comparing the final winter quarter data to the final fall quarter data (Figure 1) , we can highlight a few areas where rubric scores from the infographics are markedly different, most notably in the Graphics and Fonts categories. The largest change in assigning the project for the winter quarter was that students reviewed more example infographics both on their own (before class) and in class prior to the creation of their own infographic, which may account for the differences shown. The infographic survey assessment is also piloted in the winter quarter and initial results are discussed below (survey questions are found in Appendix C). The Critical Thinking and Writing course is a 2 quarter sequence (winter and spring quarters), so preliminary results from these students was not available as of the date of submission. Survey results from the Introduction to Engineering students were received from 54 students for a 60% return rate. Results from all survey questions were reported on a 'confidence' scale from 1 (not at all) to 7 (extremely) and analyzed en masse . The scores were surprisingly high in all categories with an average score of 5.93 for audience, 5.78 for design, 5.79 for ethics, and 5.68 for summary. This highlights that students felt confident about their ability and understanding in these areas. A summary of the results from each category of audience, design, ethics, and summary is shown in Table 4 as a percent of responses with each score value. The full set of data is available in Appendix F.
Analysis of the responses show that approximately one-third of respondents had neutral to slightly confident scores of 4-5, while another one-third felt confident with a score of 6, and the final one-third felt extremely confident in these areas with a score of 7. Fewer than 5% of all responses in audience, design, and ethics were less confident (scores of 1-3), except in summary, for which a score of 3 was reported for 5% of respondents. Overall, the results from both the infographic rubric assessing quality of the submitted infographics and the infographic survey directly assessing our target areas indicate that students are able to successfully communicate their summarized topic to their intended audience, with proper citation and creative design.
Conclusions and Future Work:
We are most interested in asking if technical writing skills can be effectively taught across disciplines to first-year students. In particular, we are interested in using a visual media (infographic poster) to engage students and hope to prove that students are demonstrating competence in four areas of particular interest including audience, ethics, summary, and design.
To date, student teams have successfully generated infographics which were researched, peer-reviewed, and formally submitted. An infographic rubric to assess quality of the posters was used for the final student team submissions in the fall quarter and in the draft and final submissions for the winter quarter. In both quarters, student teams scored well on the infographic rubric assessment indicating that they effectively targeted and understood their audience, could effectively summarize and design on a particular topic, and supplied appropriate formal citations for their media. Additionally, we now have preliminary results from assessment with the infographic survey where questions directly assess student confidence in the areas of audience, summary, design, and ethics. Students were highly confident of their abilities with over two-thirds of student responses indicating 'high confidence' or 'extreme confidence' in each survey category.
For future work, we hope to gather feedback from the ASEE annual conference to inform our assignment and assessment methods. Eventually, we also hope to longitudinally study these students to see if their rhetorical skills in these areas have grown or persisted due to this project-based introduction to 'What is technical communication?'. 1 students select between 2 options for each question as to which most [frequently] applies to them. Their website (given in the footnote citation) computes the results and gives the student a printout, see example in Figure A1 . Students then take their results and enter them into a Google Form where they are counted en masse and results are presented graphically below in Figure A2 . The primary results important for this report is the Visual vs. Verbal categories. Note the much larger numbers of students for whom their learning preference is for visual information rather than verbal. The full results are given in Table A1 , which shows that more students have a 'strong' (strength of 9 or 11) or 'moderate' (strength of 5 or 7) preference for visual information (total of 397 students) rather than 'strong' or 'moderate' preference for verbal information (total of 27 students). The infographic rubric was used during peer review of draft infographics and also to score final submissions. Tables E1-E3 gives the results from infographic draft or final submissions. A score of 3 = "Exceeds expectations"; 2 = "Meets expectations"; and 1 = "Needs more work". 
